Membrane topology of the beta-subunit of the oxaloacetate decarboxylase Na+ pump from Klebsiella pneumoniae.
The topology of the beta-subunit of the oxaloacetate Na+ pump (OadB) was probed with the alkaline phosphatase (PhoA) and beta-galactosidase (lacZ) fusion technique. Additional evidence for the topology was derived from amino acid alignments and comparative hydropathy profiles of OadB with related proteins. Consistent results were obtained for the three N-terminal and the six C-terminal membrane-spanning alpha-helices. However, the two additional helices that were predicted by hydropathy analyses between the N-terminal and C-terminal blocks did not conform with the fusion results. The analyses were therefore extended by probing the sideness of various engineered cysteine residues with the membrane-impermeant reagent 4-acetamido-4'-maleimidylstilbene-2, 2'-disulfonate. The results were in accord with those of the fusion analyses, suggesting that the protein folds within the membrane by a block of three N-terminal transmembrane segments and another one with six C-terminal transmembrane segments. The mainly hydrophobic connecting segment is predicted not to traverse the membrane fully, but to insert in an undefined manner from the periplasmic face. According to our model, the N-terminus is at the cytoplasmic face and the C-terminus is at the periplasmic face of the membrane.